a b s t r a c t
Background: A growing literature supports the role of immune system alterations in the etiology of mood regulation, yet there is little population-based evidence regarding the association between persistent pathogens, inflammation and mood disorders among younger women and men in the U.S. Methods: We used data from the National Health and Nutrition Examination Survey III on individuals 15-39 years of age assessed for major depression, dysthymia, and/or bipolar disorder I and tested for cytomegalovirus (N = 6825), herpes simplex virus (HSV)-1 (N = 5618) and/or Helicobacter pylori (H. pylori) (N = 3167) seropositivity as well as C-reactive protein (CRP) level (N = 6788). CMV immunoglobulin G (IgG) antibody level was also available for a subset of women (N = 3358). We utilized logistic regression to estimate the odds ratio (OR) and 95% confidence interval (CI) for the association between pathogens, CRP levels and each mood disorder overall and among women and men, separately. Results: H. pylori seropositivity was associated with increased odds of dysthymia (OR 2.37, 95% confidence interval (CI): 1.07, 5.24) among women, but decreased odds among men (OR 0.51, 95% CI: 0.28, 0.92). CMV seropositivity was also associated with lower odds of depression (OR 0.54, 95% CI: 0.32, 0.91) among men, while elevated CMV IgG level was marginally associated with increased odds of mood disorders among women. Associations were not mediated by CRP level. Conclusions: Our findings suggest that persistent pathogens such as CMV and H. pylori may differentially influence mood disorders among women and men, warranting further investigation into biological and/ or sociocultural explanations for the contrasting associations observed.
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Introduction
More than 20% of U.S. adults between the ages of 18-49 have experienced a mood disorder such as major depressive disorder, dysthymia, or bipolar disorder in their lifetime (Kessler et al., 2005) . Individuals who experience mood disorders are more likely to engage in substance abuse (Regier et al., 1990) , have other comorbid medical conditions (Forty et al., 2014; Kang et al., 2015) and experience poorer psychosocial functioning across the life course (Coryell et al., 1993; Mehta et al., 2014; Rhebergen et al., 2010) , with depression predicted to be the leading cause of disability worldwide by 2030 (Mathers, 2008 . While much research has focused on identifying genetic and behavioral risk factors for the onset of mood disorders (Hirschfeld, 2002) , the role that interactions between the immune system and the brain may play in mood regulation, has been increasingly recognized (Dantzer et al., 2008; Dantzer et al., 2011; Hamdani et al., 2013; Muneer, 2016) . It is now well-understood, for example, that inflammation plays a key role in inducing symptoms commonly referred to as ''sickness behavior" that overlap with those of depression (Dantzer et al., 2008; McCusker and Kelley, 2013) and in regulation of glutamatergic neurotransmission important for regulation of mood in both depression and bipolar disorder (Dantzer et al., 2011; MachadoVieira et al., 2012 ) (Barbosa et al., 2014 . Specifically, microglia in the brain are activated by inflammatory cytokines that cross the blood-brain barrier, altering astroglial function such that these cells produce increased levels of cytokines as well as glutamate, contributing to enhanced tryptophan metabolism via the indoleamine 2,3-dioxygenase pathway (Barbosa et al., 2014; Dantzer et al., 2011; Machado-Vieira et al., 2012) . Imbalances in the metabolites of kynurenine which serve as either N-methyl-D-
